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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP00/02023 



I. Basis of the report 



1. With regard to the elements of the international application:* 
| | the international application as originally filed 
E^] the description: 



pages 


1-20 


, as originally filed 


pages 




, filed with the demand 


pages 




filed with the letter of 


the claims: 
pages 


4-6,8,10,11 


, as originally filed 


pages 




, as amended (together with any statement under Article 1 9 


pages 




, filed with the demand 


pages z,j 9 /,y 




filed with the letter of 22 February 2001 (22.02.2001) 


the drawings: 
pages 


1-4 


, as originally filed 


pages 




, filed with the demand 


pages 




filed with the letter of 


the sequence listing part of the description: 
pages 


1/2-2/2 


, as originally filed 


pages 




, filed with the demand 


pages 




filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

dl the language of a translation furnished for the purposes of international search (under Rule 23 1(b)) 

□ the language of publication of the international application (under Rule 48.3(b)). 

. O the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 
□ 
□ 
□ 

□ 



The amendments have resulted in the cancellation of: 

□ 

the description, pages 

the claims, Nos. 1_ 



□ 

the drawings, sheets/fig _ 



5. [™~| This rep0It has been established as if ( some °0 the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 

m lli r ,V? 0rt as " ori Z inall y Wed" <™d are not annexed to this report since they do not contain amendments (Rule 70 16 
ana 70.17), 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



2-11 



2-11 



2-11 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

The inventions set forth in Claims 2-11 appear to involve an inventive step with respect to the 
documents cited in the international search report. 

None of the documents cited in the international search report discloses the use of non-human 
mammals lacking a gene for an autoimmune disease antigen, and persons skilled in the art 
cannot easily conceive of this matter. 
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(54)Title: AUTOIMMUNE DISEASE MODEL ANIMAL 



(57) Abstract 

Pemphigus vulgaris (PV) is an autoimmune disease with a possible fatality of the skin and mucosae which is induced by an antibody 
against desmoglein 3 (Dsg3). Persistent production of anti-Dsg3 IgG can be induced by adoptively transferring spleen cells of a 
DSG3-/-mouse immunized with rDsg3 into an RAG2-/-immunodeficient mouse expressing Dsg3 protein. This IgG in the blood binds to 
the Dsg3 protein in vivo., induces the breakage of intercellular adhesion of keratinocytes and thus brings about the phenotype of pemphigus 
vulgaris involving the formation of water vacuoles in the oral mucosa and the disappearance of resting hair. These effects are sustained 
over 6 months. By using this method, active disease model animals relating to various autoimmune diseases can be constructed. 
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m §3 ftmmmo'E rjbmvo & £ u z © ft mis m iz m r s a 

mn^mm (pemphigus vulgaris; PV) fcfc, LT8cifttt£&*J&J*;R 

attftw-^fru ftmmm¥mizi±>r^^j h&mmmmztt-rz igGgBtrt 

D^SMtftt^tia (Stanley, J.R. Pemphigus. In Dermatology in Gene 
ral Medicine. I.M. Freedberg, A. Z. Eisen, K. Wolff, K.F. Austen, L.A. 
Goldsmith, S.I. Katz, and T.B. Fitzpatrick, eds. McGraw-Hill, New Yor 
k, 654-666 (1998)) 0 l£lfcfl«jt3fciu mW&3zi&m&m&, fc&tiiZkm&CD&m 

130kD LTP^£ftfc- (Stanley, J.R. et al., J. Clin. In 

vest. 70:281-288 (1982); Stanley, J.R. et al., J. Clin. Invest. 74:313 

-320 (1984)) c ®ftftjzmmM£&mm&7 7 4 4 
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tizX^Os mn&^mmtsimcD cdMftmmZtlti (Amagai, M. et al., Cell 

67:869-877 (i99D) 0 mmmomtitiz x , mn^mmmmit. mmmm 

t4^#Sittn:J^iix r^^V-A©l^ W^SCTrfe D (Karpati, S. et al., J. 
Cell Biol. 122:409-415 (1993)) , 5=*^ 7 V 4 > 3 (desmoglein3/Dsg3) 
b&mibntz (Amagai, M. Adv. Dermatol. 11:319-352 (1996)) 0 
Dsg3 *W^K£*f-r£ IgG Samf*^#S^^*©^H^SfiJ^:^1-iiE 

Sd£#x ^^^t^tinftS (Sams Jr, W.M. & Jordon, R.E., Br. J. Dermatol. 
84:7-13 (1971)) Xfci: ELISA (Ishii, K. , et al., J. Immunol. 159:2010-20 
17 (1997); Amagai, M. , et al., Br. J. Dermatol. 140:351-357 (1999)) iz 

xmf lsfzmm.fta3&<D IgG (Dfzlsblz-mmizmm&^-r & (Merlob, P. et al., 
Pediatrics 78:1102-1105 (1986)) 0 mm.&M<D IgG &mik£ *l3 

wttstfe-r^o inc. igG«. mm%m$fttz&m 

(C&^T, ffi{*X&^tt&UZ7l<^JM£f^t-3.3 (Schiltz, 
J.R., & Michel, B., J. Invest. Dermatol. 67:254-260 (1976); Hashimoto, 
K. et al., J. Exp. Med. 157:259-272 (1983)) 0 WiWlZ, m^OMMteMO 

igG %%r^^xiz$:m&xTz>b. &Mm&mm¥wm%.*ft*>m&ft&mM. 

£&&1£Z\Z> (Anhalt, G.J. et al., N. Engl. J. Med. 306:1189-1196 (198 
2)) o ms.lz s .m^(OMm^. fflflS^K^^frfbfcSSyfe^Dsga^W^R 

(rDsg3) *m^^x<A&mmfc&~r%h, mncDmwMm^^n, k^t^x 

\Z&tt%7km.B$Lbm'££tiZ> (Amagai, M. et al., J. Clin. Invest. 94:59 

-67 (1994)) o mmz, rdsg3 T-7 7 * 4 mmzntztjim*. mmftzfiL. 
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magai, M. et al., J. Clin. Invest. 90:919-926 (1992); Amagai, M. et a 
1., J. Clin. Invest. 102:775-782 (1998)) „ 

&(D£olz^ 7*?->Vzii)> • U-tr^ — (T.*'j7t;i/z* (T.californic 

a) ) X'^^ntz^^^iz^t^m^m^T^mmt^Mizj: Diati^ 

Z<DJsm±. #nizmWilzM-ofz ; b<£)X-&% (Berman, P.W. et al., 
Ann. N.Y. Acad. Sci. 377:237-57 (1981)) 0 

iiicic. m&$k£i$tte^± (scid) T^x^mn^m.mmmmM(D?mc-^ 
mmmr^ztiz^y) s mn&^mmou yt^itf^ra^nt (juh 

asz, I. et al., J. Clin. Invest. 92:2401-7 (1993)) „ CO^T^fli, /§. 

%&&<D*)>>mm&±m(D^&^fafo%:m.^tzt>K T^^Mtt h igG 
&&^m&fo7kmfimt>n2>z\t&m-?:&^fz 0 t sci 
d v * * cc^^t u j® t ^t^nfc iz mm$. jn&mmoikmttfL % n 
tz-hK z (D^E 9" )iiz^o ^^>7Km^(Dmmit. t pbmc Rvtiim (Dmm^m. 
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fcfcx 3»vH77, BALB/c (H-2 d ) N C3H/HeJ (H-2 k ) . JSlV C57BL/6N (H-2 
b ) £t hXtt^^^©Dsg3 ^W^S-CftgDk. #J0&^<c&^T&7£3: 

©■^X&v^;* Dsg3 ^>/^Il:^tl>C £#T-t£in;<*:£M£-fe>-r 
1) . #^t4^M©MIM£^<^Ij!L&^£ 0 

J&^©fcfc. Dsg3 ^>^^Ht:Wr*SB^6D}fctf>T*feSi:©iSSi*fcTfco 
£0i5aB£^5W-fcf N jtfc^*— >^*#Efcf CJ; tJf^SSLfc Dsg3 
**±$8£©PgT-ft*g^#Dsg3 ^>^^R(CIIS$n-r> Dsg3 ^>;^Htjitt5 

*^B^#?>tt, ^©{gi^^HjED^-r^/ttotC, Dsg3 ^7i77l:WLT Dsg3 ^ 

w^s^gu, Dsg3 ^>^^^{z^rsfitf*:sm«fe-rs*»s* s o^w$ 

fTofc 0 ^GDfc^ Dsg3 ^>y^MCD^fC «fc t) x DSG3iiSfi-T-^^^T-^iL 
DSG3-/-^^^T{±, DSG3ii£-7-^^^DT^HLT^-2> DSG3+/-^<>* 
£Jt&LT\ {i^/Ptc^j^r^ft^O^^^fefetii^tlfc (13 1A) o DSG3- 

/- ^^^iz^L >Ti?jiil£^nfc^^, hiiwox Dsg3 * w?^ 
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IC^t^Ch^ftfc^ DSG3+/-^;*©^&^l%T"£&frofc (01 
B) o HP*>s DSG3-/-^*i:::fc^-m. DSG3 * >7 K^ttf & S B^^SE 
aZILT^^-T. Dsg3 ^>;^H^m^i:LTI»f 

^CT, fttC Dsg3 ^ W^«T&^U£ DSG3-/-^»>*fr 

£j§$» (dsg3 * >/^?m^n^%m*(Dm.£Mttm-t2>) ^msttiu 

£ RAG2-/-&^3:V^£it^;i£AL-^ Wc? 0 ^ F^T© Dsg3 * W^JttC 
^ram^M^^ct^St^^MO^McD^il^M^^o RAG2-/-vt7X 
fci\ Dsg3 * W^1J£»iLTl^2)\ T»U-tr7°^— Xtt^^'n^U > 
©jfifc^ £ 6 3 i; #T ^ & <^ £ <ft, £ n £ co^ <j7 ^ (z Jifij^A T Xfcfc B 

?(Dl&m, DSG3-/-^^X©B$$fflflS*^te^ti7t RAG2-/-^»>^T-ii. JKtt 
td^i^S Dsg3 fry^ZmiZ&m&Jte V >^£R#|*]Htt©Dsg3 # w^fft- 
*S£rU CtiJCJ; D Dsg3 ^>^^Wi3^r^trL#:* s 77<^^^M^^nfe (EI2 
A) o <&^£n£ DSG3-/-JlMJ3S£&^RAG2-/-^'>Xi±, DSG3-/--^* 

^(5(S|p]-©^M^^-rc i:^Bttl^nt (Koch, P.J., et al., J. Cell S 
ci. 111:2529-2537 (1998); Koch, P.J., et al". , J. Cell Biol. 137:1091-1 

102 (1997)) o u-f*uDT^;**K mpLwzAs&mm, fcm<D&m±mmM. 

i*±ffl^(Dffi&%:^Ltz (EI 3) o DSG3-/-|J$«cD«^A{3cl: <3 RAG2-/-^ 

fr-?mffi&-e & & z. t & mm -r s * or- * § a 

Z(Dtfi{£<Dttm&l£. Dsg2 * >^M£^IlLT^&ffecD3iJS±/£ (Schafer, 
S. et al., Exp. Cell Res. 211:391-9 (1994)) s Xtt Dsgl * 
lEUTO-5 3l/&<7)±{$ (HI 3G) (Amagai, M. et al., J. Invest. Dermatol. 
106:351-355 (1996)) izfcfc, -Y > t :*cDiJfcj£ #M t, U d h *>» £ * e> 

tl<5o 
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(2) gB&^/fecDtrUmiifc^ ^SLTl>5^t h n$?L ft liflB 

(3) S3&&^JS^ffilljSfc^£**iLT^£#fc MifLM^miC^W^ 

^itMu z<D&L&m.mfflm&&w.£ti"c^Zs (i) tigamo^t hoi?L 

(4) ft&mMmm<D&mtfi. &^^#t hnfiLffiw^LT^tiTi^ 

(2) (3) £!BiB©#t MffifLMk 

(5) <feg^£#t h n$?lffi&tj#. RAG2 LT ^ £3£ t. hnifLlfc 

(4) CS3«©#t hnmimW), 

(6) ^,isfs^»M$$raiiaT-^-2)s (2) *»e> (5) ©^rna»tcis«&©# 

(7) SB^giiJ#ft4»-e$s, ( i ) ( 6 ) ©^-rtifrfcsB 

(8) .tfcfi* >/^Itfr7^ > 3 * ( 7 ) CfBfiE 

(9) if immxfrz. ( l ) frt> ( 8 ) <m>rftfrJwMcD#t hiiLiti, 

(10) ( 9 ) (z HSHaeD# t h nrfjlLM. 
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©#cn * > m ^ m -e -r & xg N 

(c) mftmK^MM*fcm.*y^zm*m-rz>#t vmim^^m-t 
^ (in (cg2*j©?jau 

(13) %L^±mt hui?L®J^^, RAG2 LT l> NCf?L 

tb^T-fei), ( 1 2 ) {csam©2j^ 

(14) &^JBM^fl£#II$;MTfc£K (1 1) (13) ©^-fftfrtclB 

(15) SS^^JHtf^m^^T-fe*, ( 1 1 ) t) >( b (14) (D^-Ttl 

(16) IJiJ|^>;^fj!)5fX^yi/^>3^>;^lT-feS, (15) t 

d7) ituhmzLmvsm-fimmT'&z. (i n (i 6) co^rtm? 

(18) {? -DffimwtXTr&Z. ( 1 7) £§att©#i£. iZffl-tZo 
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^fgMT'&tikf TSH S^ffcitfS^ h^*^ — ^fi£3¥-£fe*U;f IV 

sfcs cassia ywigs, in, am it±j^, tfcfg 

Ma^«$ii^t5fcfi)©©ti (h^-— ) ^^3ga^3Hma©^si* sit sib 
<Dmm&mm-t& gvhd L&Uct -5 ctst«)t % ibujt&d^ iSfc^it 
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^Tt±W»*^>fl$WS, SB^t4M^^T-M^. §^&«<b^fcfc*M&fc 

Elltt. DSG3-/-^ ^ >t'^T^re££#[Dsg3 IgG (DBS. 

(A) *5«fct5^lft (B) T*^§ 0 (A) DSG3-/-V>^&t>'^CD+/-lRljKv 
rDsg3 T*£a£U MDsg3 IgG ©*<ffi*JigB#0«j{C ELISA 7?«!J^ Ufco 
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^EPfciU ^7n«f>h • 7yi;t> h&m^iZ rDsg3 lz£2>m$KD& 
Sft^Lx W^i7D^ > h • 7^j-M> hffll^fevt>x rDsg3 

sg3 IgG£M£Ufco (B) 2L&<*ftfc DSG3-/-^»>^ (a) &M(DlfB.Mlz£. D N 

Dsg3 igGAJ^^nfe^fc^^rE-efeSo (a) ^^^n^ dsg3-/-^x© 

H8l!flS£S£Fbfc RAG2-/-^*>^ [EAG2-/-(DSG3-/-)] XJi DSG3+/-^^XC0JB$ 
MM*%L^lsfz RAG2-/- [RAG2-/-(DSG3+/-)] T\ rDsg3 S 

ELISAXr3^^f#feo DSG3-/-fl$«^*)ORAG2-/-Tr>^(i x #«S$J&tn;Dsg3 
IgGjg£&^bfc<, ^EPfciU JIB^SISi#!ii3EUfcB&^-fo ^tHS^ic, DSG3+/ 
H»»MS&*o RAG2-/-^*JciS-r£ ELISAttx ^1Tti<DmjiMz.j3\,\X1bJ&& 
ofc„ (B) ^RAG2-/-^^^©^a^b^^B$^{Z^D>y h Ufeo 
DSG3-/-i*«BJ!a**oRAG2-/-^^^-e{± N 10~14BS&c:> DSG3V-MflflS£ •£> 

IH3(±, ^^n^DSG3-/-fl$«^^A^n^RAG2-/-v»>^(i N #mt£3£ 
fc, DSG3-/-B$»^*)ORAG2-/-v^^ (A, T) T*(i> DSG3+/-fl$ tt£ * o 

(As ±) ^ittbtMa^MUfe^n^o sfeEtts T^^^afift-rs 

#&tr^©j^j22tc N f5BJ^<75^>^>t^^> A,^r^e^ Ufe (B) 0 DSG3-/-JMJ&& * o R 

ag2-/- v ^*(Dfflm,mz x *) , m%±&(D&jg l mm±^m:fcft7kmBm&w % 
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14(1 ^S^nfeDSG3-/-B$«fflHa*^A^nfcllAG2-/-v^^H:x DSG3-/- 

A CD 15~25 B^f«(3, DSG3-/-JIf$fflflS^*o RAG2-/-^»>^{i^^^^& 
(A, B) o ^m^— • T;U • hT% DSGS-Z-MSS^* 
oRAG2-/-vj7^T'«€©a^^-rfZf«bfc^ (C, £) N DSG3+/-B$« 

^(Dmmt, ft%mm±&<D&j&m£(Dm<Dmmm (e, ^ep) . jblv&(d&& 
-f h©»Mi;:&^ >¥#(D igGtfcsi3&«Be>nfc (g, h) da©a^ais#) 0 

[^WJl] Mlx.^* Dsg3 *W^ft<7)§^ 

Dsg3©^«Bfla^ h*^>f S cDNA (Genbank U86016) ft 

35:77^?- (5' -CCGAGATCTCCTATAAATATGACCTGCCTCTTCCCTAGA-3' /iS5!I# 
f : K 5' -CGGGTCGACCCTCCAGGATGACTCCCCATA-3' /IB^J#^ : 2) ^UT, 
^^XDsg3 cDNA£^&7t-^d — > (Dr. Jouni Uitto £ D gg D Sttfc) 
ZMmtisT PCRflltSU JfiplirM-^ pEVmod-Dsg3-His ^^7^— (Ishii, K. , 
et al., J. Immunol. 159:2010-2017 (1997)) 4>a>t h Dsg3 cDNA hAftfrx. 
SihlCt t)"y-r^P-->^b*: (pEVmod-mDsg3-His) 0 fflttil^iD^ 
>/^K, -^^X rDsg3 (i, J^<DlBf&©J;?(3bTiIMb£: (Amagai, M. et 
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al., J. Clin. Invest. 94:59-67 (1994); Amagai, M. et al., J. Invest. 
Dermatol. 104:895-901 (1995)) 0 

DSG3+/+i?£M^*tz Dsg3 * W^RCDfcg 

£1\ t hXliTH?^© rDsg 3 (D%Lmz.& t). *«^&§?£^^XIFJi££:fc 
^TDsg3 * W^I|{c#T£^*£jg££-t±<fc? (HI) 0 

^7P^ >h?yaA->f (CFA) ^fflUt, S^gCD'v'^XX 
lib rDsg3 *lfeKi*iailf-r*Cl titzi ij^ftUs %<D&&m* ZM&tz 

fc±7|£K ^7DOh7-^iA->h (IFA)£ffll>T> ?^XIit r 
Dsg3TjiiP^3gEUfco trtftg^fcfcs ^ft^ncilfln&ig© 3 B&tC ELISA C<fc 

^^XJz^Iti)^^^ Dsg3 * >^^H(mDsg3)Sfe{ib h Dsg3 * W^H(h 
Dsg3)C*f-r*Jfll* IgG © EL ISA tc«fc 3 flutes v^*£fcfci:t h rDsg3 £=r — 

U— 4°CT— • 100^1 © 5^g/ml (DmU^^X *fctit h rDsg3 
^-O^Lfeo £T©lfavigji:*4£ 50 5,000 U 1 B#P B 1 S 96 

^ EL ISA 71/- h±T-T >^a^- h Ufco ^l/**^— Hfi^^^tfC^«> 
* IgGtfLl* (MBL, Nagoya, Japan) t&lz^UT* 1 BSHa^f h 
lmM©^ h ^ ^;u^<>^^>^^;i/^-^v^*— ■VcD&'Mt LTflH\ 2§fe£-fe»: 
fc (Ishii K et al.,J Immunol 159: 2010-2017, 1997. Amagai M et al., B 
r J Dermatol 140:351-357, 1999) 0 QM-HZ^ a. 7 U >r— h T^l/f Ltzo ^ 
t? * rDsg3 T'$L&£ tlfz DSG3-/-^ fpT.p^m^ tifz f-©i«$ RH4*tff3 
£LTffll\ ^^^nT^^i^^^[J3*©iniri^PSt4^{ia^ utffluto ELI 
S A * =3 t fcfc N [ ( ,^^4 O 0D - pgf4 ^ us co 0D ) / ( Bit* *f i&CD 0D - PSt4 *J Jig © 0 
D) xlOO]T-,?r&£ft£JB0fcfcLTfSfc (311) o 

£<b(3, Dsg3 ^>/^M{c^-r^ttf«li£^. m#^r^^y+»-^ htD^^m 
^fit«tD^®!Ufco ->T"73-;V4 1^HKPAM212 (Yuspa, S.H. e 
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t al., Cancer Res. 40:4694-4703 (1980)) Xttfc r- • T^f-J^l h^fflflfrl* 
KU8 (Tsukamoto, T., Keio J. Med. 38:277-293 (1989)) 37"CT% 5%C0 2 
^Mtfl^M^T*. 30#IS N 10%FCS ?:atf DMEM ~C 20 fii-tl^Lfc^^X 
ii^tttt'f^a^-hU:, PBS(-)T'8fc#L;fc&. -20°CT20 

Mm* 100%^^ y— ;uT@^fbu. 7;i/tnz>f>->fv^^7^- 
h (FITC) Sg-S-^irC^;* IgG Stl«: (DAKO, Copenhagen, Denmark) tmz^. 
UT" y**.^- h Lfco 'iM§I$fci>£ (Nikon, Eclipse E800) 

C57BL/6N ^£*XfcJ: BALB/c ^X^, ^7DOF •7yaM>h, 
^i7o^ > h • 7^a/^> h^ffl^T t h rDsg3 T-&jgbifciS-£\ 
©v^fct. t h rDsg3 £©a*SjfoU ^-i?* rDsg3 £:t±£jfo L&l> IgG £jg 
£^f3£fc#s ELISA&V^^^fet J: O^^tLfco C3H/HeJ-x">^©<^ 
#ELISAT^»>X rDsg3 C^t^il^XSM^^t IgG £jg£Lfco £ft 
£©3 rDsg3 T&i^ Ljfc»^£fcJ: N U-fti©vH7^^ N 

ffl^fc3o©2r& ( ELISA, -Rajg^inffcau -tf>r h^fe( living k 

eratinocyte staining)) V^Ttlic J; ?T & , v' •> t h © rDsg3 $glt 
& IgG *14l!S4»ofco d*l£>©Snj|fr DSG3+/+K^^^^ttDsg3 t 
^tS^I^^WUt* 19, DSG3+/+£?£Mvr>^(c^x Dsg3 C^tSS 
f*£ M£ £ -B- & © l±m SIT- & * 3 t ifi7jkv& £ tifz o 
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1 





n 




CFA 


IFA b 


ELISA C 


IIF d 














raDsg3 


hDsg3 


NMS NHS 


Pam KU8 


C57BL/6N 


2 


hDsg3 


1 


3 


18.4 


93.4 


- + 




BALB/c 


3 


hDsg3 


1 


3 


6.3 


85.4 


- + 


- + 


C3H/HeJ 


2 


hDsg3 


1 


3 


47.5 


167.7 


- + 


- + 


C57BL/6N 


3 


mDsg3 


1 


7 


10.6 


10.1 






BALB/c 


3 


mDsg3 


1 


7 


1.7 


2.3 






C3H/HeJ 


3 


mDsg3 


1 


7 


5.4 


7.5 




ND ND 



Stl^K ^©fflBictt, *&&£fc h Dsg3 £ AH ^l^rfcfc ThDsg3j , *fi&;t 
Dsg3 ^m^^tz^Ste i" m Dsg3j T^Lfc (a) 0 r CFAj fcJu ^700 
h • 7i?a;o MCFA)£ffl^fc)l£S!iv£;*g-fct£t h $a&x. Dsg3 <£>&^ls]£St 
f"IFAj ^(D'&mmfiitz, ^7D>f>h -7^aM>KI 
FA^ffi^fcjiJ&D&gE ©[eHSc (3|«]^fc{± 70) £SIT (b) 0 ELIS 

kXziTl&H bffl.t&%. Dsg3(hDsg3)£fctt^;*i&&&3. Dsg3(mDsg3)tC*t Ltl 
fflLfc (c)o 20.0 J: <9-A%lftil£Wit!itmm£ti2> 0 m*(D riiFj fcfc % 
lta?3£ffl^T\ lE^^^Jf (NMS)££&IEmt hj&J* (NHS)©lfSgE&#$/i 
(IIF)£frofc*gai£^-f (d) 0 £^ r ^m^fej «u v£ 

xifarS^ffl^T. tSffc^* • T^^s^r* h3fflllStfc(Pam)£fcfci:fc h • 

bWI$ (KU8) 0^«DHa^!fe*ffofc^*^r (e) 0 &pit££ N 
r +j (±Pit4^a-ro r NDj li^lLTl^l^ h^^-To 
[H»J3] DSG3V-^**«fcO c DSG3+/-^£;*Cz:fctt£^''i?;* Dsg3 

DSG3-/-^X(i. ffiDSG3-/--x">^hltt4DSG3+/--^^Xc7)^IB(Cj; Df^fc (K 
och, P.J., et al., J. Cell Biol. 137:1091-1102 (1997)) 0 B6.SJL- 
ptpr <: (z 10 mitlzt>1t 0 155 L *=i-'V?*l: (Taco 
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nic) (German Town, NY) iDAf Lfc (Schulz, R.-J. et al., J. Immunol. 
157:4379-4389 (1996)) 0 

DSG3-/--x"j7^iz(i Dsg3 9 w^wra-r &&^3t^#&^;: tzmm-rz 

fzlsb, DSG3-/-^;*£^* rDsg3 t-^gU ~?t?7^ rDsg3 lZttTZ> ELISA ^ 

DSG3-/- ^^&t>*DSG3+/-^^£ N ^i7DOF • TV h 
T. 5A£gOSiivii7^ rDsg3T-!S^L (OBI) , ^©ft. 8. 15. 22. 
28BS£* ^^±7wOY-7i/3-J*>l&m^X. -?t>7. rDsg3 -Ciifln& 
«£Ufco t?Cf*:jEi£t±* rDsg3 ^3— >^-fflmJ^h LTffl^T. ^ 

00 2 £ mm<D ELISA £ cfc 9 L fco 

DSG3-/-^»>^ (n=4) T'l±. ¥ < * 11 B B Cta Dsg3 IgG CDjg£#g&!§S£*U 

^(D^(Dtsm\±mmvm\-ftz m\k) „ DSG3+/-^^^*i*t)jSL^3Sg-rsi:s 

IHfi^Cli ELISA ^jfiffi^JtAPbfe^ -^©^fffifci 32 B DSG3-/-^*£>;b 
ffij; (p<0.0001) „ 

dti^CD "Vi? XXM&Z tllztKVsgZ IgG#, -f >tf^t^7^y^^ h±© 
Dsg3 * W^Jttc^-f&C i:^Tt5A»g**^t5fci&, • >r=r 

^y+^-f h$fflM^Pam212 £ffl^TH5£#'J 2 fc|HH$££ft:Sfefe&fTofco DSG3-/ 

hOMM^it^lfe^ DSG3+/-^->^fi*©lfiia(i«^®©^ 
&±<^£&*^fc (IH IB) o &&£titz dSG3+/-^ OX(Dm.mzl£J >b*^ 
O IgGi*^{±^f>fL3&:*»ofco ^oT, DSG3V-^*T-jg££tlfcinfms US 
^v-j?^ rDsg3 4«©$&fiigAE£fl\ rDsg3 <Z> C jfcSJS<£>* £\ Xfcfc<T>h: 

tf©^T-ttfiJ&T*£&^v;**>y£;h,fc Dsg3 it h-7"C:*tLTjl££;h, 
© T* £> £ "I fig t!fe ifim & T IS ^ o 
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, £ftc>©^A»e> N DSG3-/-"x">X(z(i Dsg3 IZttT Zft&'M&fitte < . 
X rDsg3T* DSG3-/-v«>^S^rsz:i:t:«fc !5s Dsg3 ©fg*$iff££IEg-f £ 
IgG M^n^^i:«^tif; 0 
[H»J4] ^RAG2-/-^^^(3i5(t^^ttJn:Dsg3 IgG <D 
DSG3-/-^^^ti*Sfl«Jtrtil*^»LT^Sfcfi>s DSG3-/-v^XTfc£i7iDsg3 Ig 
G t«t D^gM#£<bL&l^^S£*ifco fut, &^£tl£ DSGS-/-^* 
XttDSG3+/-x"i7^©Jtt«Blfla* MG2-/-ft&^±-?t7Z.lz&\?%>fm*ft^lto 
RAG2-/-^^^{is Dsg3* >^K£IS3iLT^5#. T «U-tz 

■^^^TtriDsgS IgG ifim&Zti* b.^z. Zti&o 

DSG3-/-^ r ^^S^DSG3+/-'^'j7^^ > ^i7DOh • TV 3.JS> h SfflV^ 
In 5/zgO»^^ rDsg3T"^ff L (OBI) * 7B1M14HI 
tc, ^i7DOh -Zya/^hSfflht, v £ ^ rDsg3 -*?3&!ra&Jg L£o 
tnrffcM^fci, 18 B@i-^^iJ2 tmffiCD ELISA tj; Ofit^bfco S^lz, TV 
hZm^Tlz^^x rDsg3 T^u&SU jIJD&JSCDS&B&fc:, 

8fiB(D«mi:fef:oTlt m&fflR&&, DSG3-/-^^^X(i DSG3+/-^ 
£:*©Ii$§Kfr£i£«U 10%«^>fl&JJ£jfoiji N 0.21%ai£i?^ h U ->A^M (w/ 
v) N 2mM L-£OU*S> (GIBCO) , RZfim&Van*&t!$E±mm RPMI1640 (Nis 
sui Pharmaceuticals, Tokyo) tff &o lxl 0 7 fra^Bf-^ieflS ^: PBS JZSJS 
m^M^©^flR?±^tC«fc 0 RAG2-/-^^XiC#AL7co #Lf*jg£fcJu ^ 
£ * rDsg3 £ =J >r > ^ffiJ/UK tLtffll^, 2 h p|fJ|<A EL ISA C «fc 

DSG3^H!»IlS£J£ALT*»<b- l P-< & 4 □ @ tzlig'S RAG2-/-^ ^*©rfu4»(z 
taDsg3 IgG#f&m«*ftfco J/ifM^&ffi&izJBj&nU 21 HQMif77 h-ic 
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IU ?©^i«t^Lfc (n = 13) (I22A) e Jt^lft&iTvfrjl^&s 6 >r 
MW±tbfc^ ^X#^LT^£PMDi£fg£nfco ^fl^C, DSG3+/-^ 
?7XnW&*&X£tltz. MG2-/-^*yX(Dikt£iZl±^ [tyrtKDftj&lZjs^X 
Dsg3 IgG#f&m£ft&frofc (n = 5) (EI2A) 0 

tfuDsg3 IgGj££B*fflIIS©^££Sli^£fc«K i^T© <fc -5 (3 LT ELISPOT T y 
-tr ^n-ofzo PVDF J&96 ft-? 4 >7 u # 4 $ — • 7*1/- h (Millipore-Amicon.B 
everly,MA) S N 30//g/ml © rDsg3 T=J— ^ >^*Lfco f?tit^<*ftfc R 

AG2-/--^*©**gJfiL AM. #f£. St>*U >Mfii57b^il^^tLfe««^ N 

T))/ti V*X77?— t?*g^iri IgGtate (Zymed Laboratories IncSan 
Franc i sco, CA) ^l^t, *>:7U >£lg£-Lfc IgG y h t LT qj^ft 

Lfco X*"* h©»£il#^S0n c TfH»U trumDsg3 IgG jg£ B «CD3«jg 

li»10 5 ilfe!)©SJ:LT^Lt, itoiitihur^-h-e 
n^ita -ry-tjtD&mkitigtltzs #CDsg3 IgG0£B«<7)£S[£gt2 iz^-fo 

J7tDsg3 IgGM^BWJi, H^A©^ (22 Bl) Cfc&JB (117 HI) 
{C*)^RAG2-/-^^^CDlI$lIiSU f U W^gSlC^tzJg&LT^Sdfca^JBJiLfc 
(H2) o ft&£tltz DSG3-/-^^^©J3$«^#A^n^ RAG2-/-V ^ 

*fcfc r +j T-s ^A^ntO^^Y^^Ii r-j T-^L^(a) 0 r BiStj fc£ 

&A*»&S38£T*©Bafc£3|-f 0>) o ttmDsg3 IgGlSBiMii, # 

l«10 5 i^itD©»i;Lt^^nT^-?)(c)o ff¥J«{c*j(tStrEDsg3 IgGjg£ 
B«Bflg©M^{ix i£t&» 10 5 fia^fc t) 20 100f@©$iSlfflTfeofco 
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2 





®7? 










PBMC 


RAG#466 






0.0+.0.0 C 


0.0±0.0 


0.0±0.0 


0.0±0.0 


RAG#514 


+ 


22 


86.5±29.9 


13.5*13.6 


0.0+0.0 


3.8±5.4 


RAG#2I2 


+ 


33 


102.1±14.7 


47.8±8.8 


0.0±0.0 


0.0+0.0 


RAG#134 


+ 


117 


20.8±5.9 


I6.5±5.9 


2.1+2.9 


0.0±0.0 


RAG#135 




117 


31.3±8.8 


27.1+2.9 


0.0±0.0 


0.0±0.0 



[m&M 5 ] ft&gtltz DSG3-/-JMffS£&o RAG2-/-^^^(i#^^« 

tltz DSG3-/-jMflS£ & ofg RAG2-/-^ t> X tZ;&VM:S*Zl(3gS#> c, ft 
«^AO 7-14 B^J£t-, DSG3+/-MM£ * r>X ( n 
= 5) tJtiLtMM^* 5 ^?)^fc (n = 13) (EUB&tMA) 0 ^©f£ N d 

-5"&££g|ofcfc©fcj: N &tc#fi£Ji-$»L«}«>fc (E12B) 0 ftlS'^OlSi 
Sl'<fcRAG2g^-/-^;*£Tfc:ta&£ftfc (n=13) 0 ^ RAG2-/-^ * 
(n=5) i± N S«E*31^tf -5^{Sl:T-*)-5#^?a©J3fJ»t-*JS© 

fcao^Av^fe^Lfc (i*j3B) „ 
m& (Ei3G. »jiia) . amm (ei 3f. ®ps) n 

igG^#* s me>ti^c mmnv??-; y-j hw&btizmmt:^ igG^iiT 

ficomizmfegtiXi^tiifi (12 3G) . nW3iZf&M(DAi)&T*i±±fc±%$lz IgG 
#M£>ft£ (121 3F) o 3ft<b<7)^^(Z:&^T. flip. ML 'fVffll. 1. 

'WSk Sl>"Alli^ittf^cD$ll^(c(i IgG ftfilfi&btitefr^fzo <to!££ftfcDSG 

3-/-MIK2 £ * -3 RAG2-/ - ^ t> 7.\z.#>v % mm® t «t o , mmibi. ffjji p a ( ia 3 
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o . nmmmmm. ru&m±& m 3D) k x sng±o±j$rt^ gq*,. 

ii^Clis W«^^«S-TO«2|s:MWCBe>n^^o^ (0 3C) o 
SG3-/-fl$«£ & o RAG2-/- v ^ * fct N #mt£^M©»^ £$B3gT S 3 # 

^£*lfeo 

[H»'J6 ] M^nfc DSG3-/-J»8BflS£&^> RAG2-/-^*teu ^mMM 

m^xcD 15-25 n'&itmz. 13 ee© rag2-/-^x©? *, 11 ec^ot^ 

ffi#fl5&flft€#£&a&e>ftfc (1H2A, ^E[3#bs. 0 4A, B) 0 ftSitfJfcfcfc. J&€i 
hi:ttMU ifc© 2 fr£> 3 51P^T^{3JHH-xht£^:L^o 
^RAG2-/-vH7X*n2 5!li^WT©h Sra&€*«&U &#-^£:3ft®L 

SftSttU ^n£J«-f £ t: (^ • y'Jl • h (hair pull test) ) (Koc 
h, P.J., et al., J. Cell Sci. 111:2529-2537 (1998)) x ^Hfiifctte*)^ — 
7lZttmistz (EI4C) o Zft£>comiMmiZ, 6 ^EJiUilcibfc 0, ifil*fnDsg3 
IgG 3 H3 0 1« L fee 

RAG2-/-^^^^©/^^(7)^J^{Z c t f>> ^BK^P (hair club) /^^©^^^ 

yy-j h (DM\\m^miz<m^ igGitrj^^tifz (eng. h) 0 igG*g^-© 
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&mi±. *d &i±&friz^gfr-otz (H14G) o M©iIlitJ;^ tt± 

SjedLfc^so^acs wbfrte&mfflmmm&mtbbtitefr'ziz (hue, 

F) o 

dO^T^I/OMSSfc.fctK imSW^IB^gfei (li^inMh^S^^C 
^-^-t53^Astl5e J&(f trC Dsg3 tfii*:© ELISA^fffi^. £Eii<7)?£t£© 
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J 

3. gB&^lUDttJ^fc^£^SLT^£#fc Mfi»tJ£#i;Jli^>;^ 

5. t h nf?LK?M^ RAG2 Mizk-P <£: >^JM UT^Ii^t h J&#J 

6 . ^.m^Mmmtmmmx^^, m&m2 5©v>m*»t:fHfKo^b h 

ni?L»o 

10. -x^^T&^k aS**19 twIBacDI^t hiiLiltlo 

(a) SB&&£lU0^&fc?£^ffiLT^5#h h iffi&lMfcl £ g B&*£gSJ£ 
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m&m i i (3i3«g©^^o 

1 5 . s^ftmmB.ftmm&jimmT'foz, m&m i i i 4<D^-r ti^iz 

16. i/tiii* w^Htf^^E^u-f > 3 ^/^II:^^, li*Jil5t: 
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